Continuous post-operative blood glucose monitoring and control using a closed-loop system in patients undergoing hepatic resection.
Hyperglycemia induced by surgical stress often causes the dysregulation of liver metabolism and immune function resulting in impaired post-operative recovery. The aim of this study was to evaluate the usefulness of a closed-loop system providing continuous monitoring and strict control of post-operative blood glucose in patients after hepatic resection. A total of 19 patients who underwent hepatic resection for primary liver tumor between August and December 2006 were enrolled in the study. Following surgery, blood glucose was continuously monitored by the STG-22 closed-loop system. Glucose levels were controlled using either a manual injection of insulin according to the commonly used sliding scale (manual insulin group, n = 9) or a programmed infusion of insulin determined by the control algorithm of the STG-22 (programmed insulin group, n = 10). The total amount of insulin used in the first 16 h following hepatic resection in the two groups was measured. In the manual insulin group, post-operative blood glucose rose initially and reached a plateau of approximately 250 mg/dl between 4 h and 7 h post-hepatectomy and then returned towards normal levels by 16 h. In the programmed insulin group, blood glucose was steadily lowered, reaching the target zone (90-110 mg/dl) by 12 h post-surgery. The total amount of insulin administered per patient during the first 16 h post-surgery was significantly higher in the programmed insulin group (183 +/- 188 IU) than in the manual insulin group (8 +/- 7 IU; P < 0.001). No hypoglycemia was observed in either group. Post-operative hyperglycemia was observed for up to 16 h in hepatectomized patients. In this post-operative hyperglycemic state, the STG-22 closed-loop system safely and quickly achieved glycemic control, indicating its clinical value in the post-operative management of hepatectomized patients.